It is well known that teaching strategies used by educators in formal classroom are related to their beliefs, implied theories and practical thinking-strategies we refer to as pedagogical referents. The aim of this study was to determine whether there was a correlation between teaching strategies and medical student academic performance. A questionnaire developed to identify these strategies was given to course lecturers who taught a subject with a high student failure rate during the first two years of the career. The results show that there was a correlation between the teaching methods and the students´ academic performance in core subjects.
Introduction
In medical education, there is a consistent correlation between the strength of knowledge base acquired during pre-clinical years and the ability to its transition into clinical skills (Hojat, Gonnella, Erdmann, & Veloski, 1997) . Curricula in most Mexican universities, particularly at Universidad Nacional Autónoma de México (UNAM), are divided into yearly courses. In the School of Medicine, during the first two years, students attend classrooms, laboratories, and community health centers; then, in the following three years, they go to hospitals and ambulatory care centers. For this reason, a solid academic background in basic, clinical, and sociomedical sciences in the first two years is essential to develop clinical competences. The mixed educational model for the Medical Surgeon Curriculum applied at UNAM is structured by core subjects, while focusing on the development of abilities (competencies). As a result, teaching strategies and pedagogical practices that educators use play a significant impact on students´ academic performance, and consequently, the number of students successfully completing their medical training. Since the implementation of the current curriculum, there has been a high failing rate among students, particularly in the biomedical core sciences: Anatomy, Human Embryology, Biochemistry and Molecular Biology, Cell Biology and Medical Histology, Pharmacology, Physiology, Immunology and Microbiology and Parasitology (Muñoz-Comonfort, Leenen, & Fortoul, 2014) . At a global level, medical colleges and health professional academic institutions are identifying weaknesses in their curricula and collaborating on instructional and institutional innovations to develop a new generation of health professionals (Bhutta et al., 2010) .
In a previous study from the Faculty of Medicine at UNAM, educator performance was assessed through student feedback and self-assessment. The results showed that the teaching strategies consistently received the lowest score (Urrutia et al., 2008 . Teaching strategies are defined as the procedures educators use in a flexible, adaptive, self-regulated, and reflexive way to promote the achievement of meaningful learning among students, and they are often based on their own belief of how students learn best (Díaz-Barriga, 2003) . Strand (2015) argued that one of the most critical factors for improving students´ learning was to illuminate beliefs among teachers about learning, not to prove them wrong or right (Hattie, 2009; Timperley, Wilson, Barrar, & Fung, 2007) . However, the perspectives and experiences of medical instructors may be less well appreciated than are the perspectives of teachers in other education sectors (Biggs &Tang, 2007) .
These teaching strategies may be categorized on a theoretical basis that allow the formation of pedagogical referents which, according to Martínez et al. (2001) , may be classified into three groups: the first being traditional referents (TR), which as a distinctive feature, are focused on the educator, and are the prevailing expository methods of traditional teaching (Gimeno & Pérez , 1992) ; the second group is education technology (ET), which places the educator as the organizer and designer in the planning of activities, and passively observes student achievement of learning objectives (Pérez, 1993) ; and within the third group are the alternate referents, (AR) which have as a distinctive feature of student group participation in their own process of learning. In the latter category are all the innovating ideas in medical education, whose referents include: critical, constructive, psychogenetic, problem-based learning, and tutorials among others (Morán, 1993; Pérez, 1993) . Pedagogical referents are the didactic methods of instructors, which result of their beliefs, implied theories and practical thinking that they assume, integrate, and use as own to teach within a determined social context (Pansza, 1993; .
The development of the theoretical categories puts forward the question of whether pedagogical referents have a significant influence on student performance. In order to assess this, we evaluated the number of exam pass/fail grades across several core courses and the teaching strategy associated with the instructor of each respective course.
Objective
To classify pedagogical referents implemented by medical educators when teaching and to correlate them with students´ academic performance in courses with low pass rates during the first and second years of medical school at UNAM.
Method
This is a cross-sectional, observational and descriptive study. Inclusion criteria were teachers who had taught a 1st or 2nd year course, with a significant number of failure rates during the first and second years in the 2010 academic year, and those who voluntarily answered the questionnaire (n=126). These courses included Cell Biology and Medical Histology, Anatomy, Human Embryology, Pharmacology, Physiology, Microbiology and Parasitology and Introduction to Surgery.
The Ethics and Research Committees of the Faculty of Medicine at UNAM approved the research protocol. The results were used carefully guarding their confidentiality.
The excluding data for this study were the cases in which teachers did not answer any of the items (null data), or those who answered the same for all items.
Once the questionnaires were collected, the frequencies and percentages of the answers (42) in regard to "agree" or "disagree" were obtained, and subsequently each teacher was classified according to the pedagogical referent to which they belonged: traditional (TR), educational technology (ET), and alternative (AL).
In order to determine student academic performance, the average percentage of correct answers from the 1 st and 2 nd years in each office exam of the particular subject during 2011-2012 was considered. The exams were multiple choice, with a difficulty level from 30 to 70 and positive discrimination of 70 and 90, graded between a range from 0 to 10 points, and designed by a licensed and reliable academic body. They were administered to all students simultaneously.
In order to establish the relationship between teaching strategy variables (learning, planning, methodology, assessment and teacher-student relationship) and the student academic performance, we obtained the Pearson´s correlation coefficient between student grades and scores, as well as additive scales that grouped items by pedagogical referents. The pedagogical referent instrument reliability was assessed, and a descriptive and inferential analysis was performed using the SPSS v. 22.0 program.
Results
The grade averages obtained by 1,082 students in the different exams showed an academic achievement as observed in the histograms presented in Figure 1 . The results of the analysis demonstrate a heterogeneity in student academic achievement: the poorest results correspond to Cellular biology during the first year ( Figure  1a ) and to Physiology at the second year ( Figure 1b) . A platykurtic-type distribution was observed in two areas of the second year (Pharmacology and Surgery), which shows low concentration on data around the media, and a higher concentration at the end. Data correspond to 126 lecturers who had answered the full questionnaire (Table 1) , 45% of them were women and 55% men. Likewise, the average of their students was considered. Table 2 shows the percentages according to what was reported by lecturers in regard to the pedagogical referent type, in agreement to their teaching strategies. Note. The percentage in each referent is according to the percentage of agreeing answers in each strategy, taking into consideration that a teacher may agree with the three types of referents but that only one of them prevails. Table 3 shows subjects, the items pedagogical referents that portrayed significant correlations between lecturers´ answers with "agree" or "disagree" with the scores of students´ choices. The analysis of the self-reported questionnaires demonstrate that alternative referents had the highest positive correlation with passing scores, while traditional referents had a negative correlation. As such, instructors with more alternative referents incorporated into teaching and less traditional referents correspond to the better student academic performance.
Furthermore, the analysis shows that the correlation with each item depends on the subject. In subjects taught during the 1 st year of medical school, student exam scores were positively correlated with instructors who were in more agreement with alternative referents, particularly in method and planning strategies.
In regard to Cell Biology and Medical Histology, higher exam scores were correlated with instructors who "strongly agreed" or "agreed" in the process and identification of limitations of learning objectives, which promotes the participation of students, and "strongly disagreed" or "disagreed" with limiting teacher-student interactions to the classroom.
While there was a low observed correlation between scores and referents for Human Anatomy, some consistencies were observed in questions answered and instructors with the highest exam´s scores. In particular, these instructors were in agreement that success in the classroom lies on the didactic materials used, they often identified a relationship with other disciplines when teaching, frequently incorporated application of theory during lectures, and believed that the main role of an educator is facilitator of learning.
Interestingly, in Human Embryology students received higher grades when teachers used assessment as a main way to determine whether students had mastered the established objectives (correlation -0.500) Biochemistry and Immunology were not considered in the results as they did not meet the inclusion criteria.
In the subjects being taught in the 2nd year of the academic curriculum, students had improved academic gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 2; 2018 performance when the instructor "strongly disagreed" or "disagreed" with the traditional referents in regard to method strategies and teacher-student relationship.
In Pharmacology, we found that when instructors "strongly disagreed" or "disagreed" with presenting material in a theoretical way without providing application and final grades being the only basis of assessment, students most often had higher passing scores.
Physiology is the subject in which the most significant correlations were found (-0.837 and 0.926), showing that students succeeded the most when the instructor had indicated "strongly disagreed" or "disagreed" learning as the process through which the student acquires new knowledge solely through formal classroom teaching and the teacher-student interactions are limited to the classroom.
Overall, students had higher passing scores in Introduction to Surgery (subject belonging to the clinical area) with those instructors who "strongly disagreed" or "disagreed" with the statement that in-depth knowledge of the subject being taught by the instructor exempts him/her from designing course objectives.
The alpha de Cronbach in this instrument was 0.848815164.
Discussion
The educational model of the academic curriculum of the Faculty of Medicine at UNAM is oriented to the development of medical competences, and therefore pedagogical practice that educators implement must focus on guiding students in their process of learning (Ornstein, 2011) . However, instruction in the basic sciences is not easy, as they cover subjects in which knowledge is vastly extensive, starting from theories that must be analyzed and understood. As a result, many of these courses come with a steep learning curve, and a high failing rate. For this reason, it is imperative that alternative teaching strategies are developed to ensure that 1 st and 2 nd year students are succeeding academically (Campanario, 1999) .
In general, it is denoted that teachers have traditional pedagogic referents, especially in regard to learning, methodology and teacher-student relationship; and assessment in Educational Technology given the influence of teachers on learning, their pedagogical practice must be adjusted to the needs of students. It is well known that teaching medical science with alternative strategies (Problem-Based Learning PBL) have had good results in the training of students (Brinkman, 2016) .
The results of this study show the impact teaching strategies have on student academic performance. Subjects, such as Anatomy, may be considered more theoretical than practical to allow medical students acquire knowledge, of structures and relationships between human body´s systems and organs. In this study, we identified educators that require adapting other alternative strategies, particularly oriented around methodology, in order to provide a solid foundation for other core subjects and clinical practice. Ganguly (2010) proposed a series of strategies, also innovating/alternative, that incorporate innovations in digital and internet technology, among others. However, it is important that a clear pedagogical design must be followed in order to provide targeted and structured teaching. Furthermore, as Pinsky et al. (1998) highlighted, involvement of learners, continuous innovation, and providing a positive atmosphere for learning are necessary for success in the teaching of pre-clinical sciences.
In previous studies, having a solid foundation of basic sciences was demonstrated to have a significant impact on further understanding of medical physiology (Guevara et al., 2015; Michael, 2006) , it also provides evidence on how the role of active learning focusing on the student's perspective, can be used efficiently when teaching physiology. They demonstrated that among typical teaching strategies, active problem solving and collaborative learning yield consistently improved outcomes and positive students´ feedback. Other studies in the past have identified negative correlations of this subject with the traditional referents, mainly traditional learning strategies and teacher-student interactions limited strictly to the classroom. As such, it is necessary that the educator must adopt new teaching strategies that facilitate the learning process of new generations of medical students.
The analysis for the Pharmacology course also demonstrated student performance was the highest when taught by lecturers that fell into the alternative type of referent. Based on the results from this study, an in-depth understanding of the pharmacological properties, actions, and interactions of chemical substances with the human body, as well as mastering clinical application of pharmacotherapies in the treatment and prevention of diseases is not possible through educational strategies with more of a traditional focus. Chavda et al. (2011) reported medical students strongly preferred interactive classes and problem-based learning through the presentation of medical cases and critical discussion of treatment options, instead of traditional lecture-based didactics. A recent cross-sectional study across fifteen European countries reported that medical students who had taken Pharmacology that focused on problem-based learning or mixed teaching methodologies developed better prescribing abilities, had greater knowledge of drugs and pharmacokinetics, and chose better therapeutics, which are essential competences of successful graduating medical students (Brinkman et al., 2016) . It is very important to recognize the thorough knowledge of the fundamentals underpinning the rational use of drugs as a prerequisite for the adequate use of them in clinical settings (Urrutia et al., 2012) .
However, this study suggests that lecturers apply what they had learned during their professional practice, but without being aware of their teaching needs and conveniences to teach according to any clear and effective teaching strategy. Hence, it is necessary to create a teaching training program specifically designed to strengthen the reflective ability on teaching practices that influences teachers to adopt new pedagogical referents (Urrutia et al., 2015) . The challenge is to consider that, in educator training, the distance between declarative knowledge (theoretical knowledge) and practical knowledge (application knowledge) is still a big gap that will need to be narrowed by adding new teaching modalities based on praxis conceptions.
Moreover, the teaching strategies to be used in such courses must be structured according to the needs of educators so that they can acquire the adequate competences, skills, knowledge and attitudes to carry out quality teaching (Urrutia et al., 2015) . In other words, we need teachers taught for educating future physicians more than for training them.
Conclusions
Since implementation of the new academic curriculum of the Faculty of Medicine at UNAM in 2010, there has been a high index of students´ failure in the core basic science courses, which is considered the transitional years for students. Based on the evidence, this is likely, in large part, due to the teaching strategies used by instructors, which may not provide students with a clear understanding of the material or provide a forum that promotes and fosters critical thinking. In this study, we identified that pedagogical referents of the traditional type predominate during the transitional years (1 st and 2 nd year); particularly in the learning teaching strategies, methodology and teacher-student interaction (Table 2) . Over the six years since the implementation of the new curriculum, instructor assessments and training programs have been carried out to assess changes in the education paradigm that the competency-based curriculum demand. The continuous evaluation of these changes has made it evident that there is a significant opportunity for instructional improvement, particularly in the area of pedagogical measurement, as well as continued research into the best practices for educating current and future generations of physicians and medical scientists.
We consider that teachers mostly teach according to the way they were taught, and we assume that effective teachers engage learners and achieve some measure of students´ success. Under these conditions, instruction processes consist in the application and analysis of the results of employing teaching strategies in order to produce and detect a reduction in students´ achievement gaps. Although the relationship between differentiation of instruction (the role of teachers) and achievement gap (the role of students) is multidimensional, we propose that teaching strategies is the main link between instruction and achievement gaps.
We present some evidence that the expected transformations in the achievement gaps are the result of applying teaching strategies in the context of those dimensions of education characterized as referring to pragmatic, cognitive, humanistic and social issues. If such application of strategies is attained by superposition of some of these dimensions, the expected outcome is just training. If the application of teaching strategies corresponds to the integration of those dimensions, the outcome is education. Training would mean learning something concrete about a subject matter. However, if during the process of learning something, a deeper learning process is accomplished by enriching thinking, acting and becoming, then education is achieved.
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